Résumé. 2014 Abstract. 2014 Because of a mathematical analogy, the anomalous quantum Hall effect might be related to the classical statistical mechanics of a two-dimensional generalized plasma : this is a two-dimensional system of two species of particles, interacting through logarithmic potentials, with three independent coupling constants (instead of two charges for an ordinary two-component plasma). Sum rules are derived for such systems. A one-dimensional solvable model is studied and shown to obey the one-dimensional analogs of the sum rules.
Introduction.
The experimental discovery [1, 2] of the anomalous quantum Hall effect (quantization of the Hall resistance of a two-dimensional electron gas in a high magnetic field, for a Landau level fractional filling) has induced an intense theoretical activity, following an important paper by Laughlin [3] . A variety of trial wave functions has been considered for these systems. One of these wave functions, proposed by Halperin [4] , assumes that there are both spin up electrons (roman indices) and spin down electrons (greek indices) well described by a wave function of the form (*) Laboratoire associe au Centre National de la Recherche Scientifique. In this Letter, we extend sum rules given by Girvin [5] ; we show that the distribution functions of a generalized two-dimensional plasma obeys not only screening rules, but also generalizations of the Stillinger-Lovett [6] rule, which determine the second moments of the correlation functions.
Furthermore, as a check and illustration, we describe a one-dimensional solvable model which does obey the one-dimensional analogs of the sum rules.
2. Two-dimensional generalized plasma. For a system of roman and greek particles of number densities pR and PG respectively, the Hamiltonian is where the particle-background and background-background interactions have been chosen in a way which compensates the remote particle-particle interactions; thus we expect the system to have a well-behaved thermodynamic limit. The particle-background interaction in ( [5] and we also find second-moment rules From (2 . 9 ), it is seen that, in a generalized plasma, a particle A is perfectly screened, but only particles of the same species A participate in that screening; from (2.10), it is seen that simple second-moment rules hold separately for each partial correlation function hAB. These results are to be contrasted with what happens for ordinary Coulomb systems (gRR 9cc -9RC ~ 0) for which the same approach does not give universal sum rules for each hAB (the analogs of (2.9) and (2.10) would involve non-universal contributions c~(0)). For ordinary Coulomb systems, one only finds the screening rules involving both species and the total charge-charge Stillinger-Lovett rule [6] 3. One-dimensional generalized plasma. The considerations of section 2 can be adapted for a one-dimensional system. The interactions are still supposed to be logarithmic and described by (2 .1 ), but now the particles are on a line (it may be convenient to put the particles on a circle rather than on a straight line; this should make no difference in the thermodynamic limit). The analysis is the same as in section 2, except that the Fourier transforms are now one-dimensional and therefore instead of (2 . 7) one has and instead of (2 . 8 ) where Q is a permutation of the indices which transforms j into Q( j) and the signature of which is e(6). The product A2 occurs in another solvable model [8] ; it can be expressed as a confluent alternant determinant, with the expansion where X denotes the set of all permutations P of { 1, 2, .., (a + 2 b) N } such that P(21) &#x3E; P(21-1) for each 1= 1,2,..., N(b + al2) (we thus require aN to be even). Hence where and u and v are equal to 1 when the coefficient of0 in the exponential vanishes, and otherwise equal to 0. Since Q(l) E { 1, 2,..., aN }, we require for non-zero contributions to the partition function.
Further, the only permutations satisfying P(aN + 2 1) + P(aN + 2 1 -1) = (a + 2 b)N + 1 and P(aN + 2 1) &#x3E; P(aN + 2 1 -1), l = 1, 2,..., bN are where R (1) [9, 10] , there is a local tendency to crystalline ordering, but here there is a competition between a period determined by the total density and a period determined by the partial density of the more strongly coupled greek particles. The period pR ' also appears, in higher order terms (at the order 1/r4).
5. Summary and conclusion.
The pair correlation functions obtained from the two-dimensional trial wave function (1.1 ) must obey the sum rules (2.9) and (2.10). The one-dimensional analogs of these rules can be checked on a solvable one-dimensional model, which we believe to be also intrinsically of some interest.
